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ABSTRACT 

This is one of a series of 1M instructional 
coiippnents of a seaester- lonq , environmental earth science course I 
developed for und^graduate students. The course includes lectures, ' 
discussion sessions, and individualized learning carrel lessons. 
Presented are the study guidte and script for a learning carrel lesson 
cn soils and soil conservation practices. The slides, audio-cassette 
tape, aid oth^r materials ii^cessary for this lesson aie not included. 
<BT) \ / • 
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J "Environmental Earth Science" Is a new course developed at The University 
of iV^xas at Austin by. the \J)epai*tment of Geological Sciences and the Science 
Education Center^ It is offered at The University of Texas at Austin as 
Geology 36IK and has been trle4 out during the spring semesters of 1972* 1973, 
197** • and 1975. Revisions hfvo been made as necessary after each tryout. The 
project vlthlrf which the course has been developed has been supported by the 

NatloneLL Science Foundation. ; 

■ L 

The course includes lectures, discussion sessions, and individualized 
Learning Carrel L^sscSns. Extensive use has been made of multi-media technology 
in the presentatlcn of the course. Leeunning Carrels for individualized instruc- 
tion have been especially designed for this progVam. Th^ lectures Introduce 
specific topics, suggest problems or (question*, and pirovide background infor- 
mation* The discussion t^essioni^ pi*ovlde the student an opportunity to a^k 
questions and clarify ideas • The discussion sessions also provide input and 
feedback to the Instructor. 



X. 



The Learning Cai*rel Lessons have been-wrltteia by facuJ&ty and graduate stu- 
dents in the geological sciences and in science education^ writers and resource 
contributors Include Dr. Robert Boyer^ Dr. Holland Bartholomew, Dr. Keith Young, 
Dr. Samuel Ellison, Dr. James Underwood, Dr. David Butts, Dr.v Addison Lee, 
David Keller, Melonie Lewis, Wayne Schade, Ann Lee, and William McLoda. Tech- 
nicians Involved in production Of scripts, sound, and photogiraphy were Stan 
Prescott^ee West, Charles Oeffen, and William McLoda. Artists were Jesus 
Rlvas, Alice Canestaro, Aly Knox, and Javier Flores. ^ 

/ Each Learning \;arrel Lesson consists of a set of 2 x 2 slides, an audio 
cassette tape^ a stu^ guide » a script^ and other materials necessary to thf 
less<>n. The 'study guide and script ore in this booklet. Students may set their 
own time schedule within an. announced period when slides and tapes are made 
available. 

If . . • 

The student should note the list of Learning Carrel Lesson topics to place 
in proper I cqfRtent the lesson in this booklet, and then read carefully the in- 
troduction, rationale, prerequisites, and lesson objectives in thte study guide. 
The student should follow the Instxnictlons in the study guide for the entire 
lesson. In some instances, these instructions are also re];featj^d on the audio 
dassette tape. The slides and tapes have been synchronized to automatically^^ ^ 
^advance the slides appropriate to the audiotape*^ However, there is a tone 
signal given before*" the change of each slide so Chat the lesson can be used ^ 
outside of the, carrel :^f autqnatlc facilities are not available. When the 
student is ready tp start the lesscm, the ^^on*' switch should be pushed. If 
the slides and tape are operated manually, both will need to be turned ^*on.^* 
The first slide is always -a title ^sllde or a blank solid colored slide. If 
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the slides and tape are manually operated, this title or blank elide should 
be on viev before the tape is steirted. Fop autoinatic operation, the slides 
and tapes will be set up' by the Instructor or Proctor before the^lesson auid 
between each use. It ie most important to start each lesson according to 
these instructions in order to provide synchronization of the slides auid tape. 
Remember that slides placed in the tray to be used with a reejr view screen 
are reversed from those to be used with «^ front view screen, 

# . " ' - 

The student will be instructed by the study guide and/or the tape to 
3top at various places to carry out certain activities. Usually the >audio- 
tape will sc^^ "Please stop the tape now and. restart only when you have 
finished this exercise," Therefore, the-student shoxild wait a few seconds 
to finish heari^ the instruction after the word "Stop." However, ojje should . 
not wait long eiwugh^ for the tone signal or automatic chamge to the next slide. 
This signal should be heard after you restart the tape. If* the lesson is 
moving too rapidly, the student may stop the tape and slides at any time to 
consult the study guide or script, but it is NOT POSSIBLE to back up and 
re-examine a given slide without completing the entire cycle of the lesson. 

It is particularly important for the student to carry out the instructions 
for activities given in the study guide. In order tha^ a record may be main- 
tained of these activities, each student should pick up a copy of the STUDENT 
RESPONSE SHEET which - include questions to be answered and the other activities 
requiring responses. These should be completed and turned in to the instructor 
as required for grading, feedback for the instructor, euid to provide a basis 
for student interaction in the discussion group. 



Each Leeuming Cai^rel Lesson is independent within the context of the course. 
Some of them provide direct information "bn a given topic, but in an individualized 
mode requiring some activities and thought on the part of the student. Others 
place the student in a role-playing situation where some position must be taken ^ 
on provocative questions or issues. Others deal primcurily with applications of 
enviromnentetl 'information. In all the lessons, the student is expected to receive 
basic information that is coordinated with the lectures, tile small group dis- 
cussions, and the readings. 
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STUDY GUIDE FOR LEMONING CARREL LESSON 

6.12 

^ 

SOILS 



ENVIRONMENTAL STUDIES 



A Cooperative Project of the Depeo-tment 
of Geological Sciences and the Science 
Education Center 



THE UNIVERSITY OF TEXAS AT AUSTIN 



TO THE STUDENT: 

: ■ - - - - 

Thia booklet' containa two sections: (l) the Student Study Guide 
for this lesaoVi. and (2) the Script or printed 9opy of the diacuasioh rec- 
orded on the auaio cassette tape. 

You are expected to begin vlth the printed- Instructions In the 
Study Qulde and follow them continuously as^ou study the lesson > In many 
instances the same or slnillar Instructions may also be heard on the audio 
cassette tape. Refer to the script pnly If you need to refresh'your memory 
as to something that vas said. The script Is provided because you ccmnot 
back up the tape If you need to review something ^tlready said on the tape. 

Specific Instructions will be given in the Study Guide as to when 
to start and stop the tape. Do not restart' the tape until Instructed to do 
SG^jA-i^Ii^' Study Guide. 

Questions requiring written answers should be completed on the 
STUDENT RESPONSE S.HEETS provided by the Instructor. 



INSTRUCTIONS: 

1. Read the Intrpducl/ion> Ratloncde^ and Ob^jectives for this 
J.es8on that follows . If you have questions, check with the Instructor or 
Proctor. ^ 



INTRO£)UCTi?MI ; 



I 



This lesson is^ deslgne^d to focus yoiir attention on "Che need for 
good soil conservation practices • The lesson begins by showing that man^s 
food and our soil can be closely related* After establishing this point,, 
the program succinctly develops several basic concepts about soils. The 
introduction of a time scsde for soil formation and the implication that man 
can rapidly destroy the soil forms a transition ''for the idejas related to 
goo^ soil conservation practices. *ty, ^ 

The program ends with four examples of good soil conservaticki. 
practices. You are asked to relate these fctrming scenes to ideas previously 
developed in the program. 
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RATIONALE: I ' 

yhe value of our soil has) long been overlooked by most people, ^ 
Seveijal reasons seem to contribute* to this oversight. First, most of us 
are urban people and seldom obtain our food in any other way than buyJLng 
it at the grocery store. Second, we always have enough food whenever we 
want it and therefore don't woDry or think about the source of our food. 
Third, we don't fully appreciate the soil because we have never been faced 
directly with the consequences of poor soil conser^tion practices. It's 
the age-old idea — you don't know what you are mJ^sing until you axe with- 
out it- However, because Our urban environment prevents us from having a 
first-hand experience with soils should not keep us from recognizing, and 
appreciating this wonderful and absolutely ess^fitied. natural resource .s. 
With care, soils can be a renewable resource for all time. 

OBJECTIVES OF TH:f6 LESSON:. 

Upon completion of this lesaoni you shouid be able to: 
l.^^de'sclribe good soil conservation practices 



explain how plant material is returned to the soil 

\ 3- list 12 of the cheii 
for plant growth 



3* list 12 of the chemical elements th^t are essen^^ial " 



U. apply the textural triangle and classify a soil *on 
the basis of given compositions 

5* cite ar) origtnaLL example of thfe food web and its 
relationship to the soil 

6. describe a hypothetical soil profile » 



INStWUCTIONS : 

2. Stwt the audio caaoe^e tape and slides . (For manually operated 
slldej carpuseis , be su^e the slide on the screen is the title slide or the blank 
colored Hide in sibt n^ber one. Othervise, the slides and. tape viM. not be 
synchronized. ) Listen to the tape and view the slides until reference is made 
to Frame 1 'and jnou are told to 'fetop the tape. Then STOP THE TAPE AND SLIDES «tbd 
answer the^ques-tfio^ in^ Frame 1 on your STUDENT RESPONSE SHEET. 



5 " 



I Frame 1 



In the spaces provided on your STUDENT RESPONSE SHEET, Vrlte the names of the 
16 chemical elements essential for plant growth. 



INSTRUCTIONS : , \ ^ 

3. Restart t he audio cassette tape . Listen to the tape and view the 
slides until reference is made to Frame 2, then STOP THE TAPE AND SLIDES arid 
answer the question in Frame 2 on your STUDENT RESPONSE SHESIT. 
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I Frame 2^ 



Write the" definition of soil shown on the slide, 



INSTRUCTIONS ; 



1 / . ■ 

^' Hesitant the audio cassett^tape . Listen to the tape and view 
the slides until reference is made to Fratoe 3, then STOP THE TAPE AND SLIDES, 
Answer the question in Frame 3 on yoiw STUDENT RESPONSE SHEET. 



I Frame 3" 



What is the textural name of soil , that contains 205t play, sand, and Uo* 
silt? ^ ' ' • ■ ^ 



I 



INSTRUCTIONS 



5. Restart the audio cassette tape . Listen to the tape and view 
the slides until you are told to go to' the tabire and observe soil samplfes. and 
to Bt(^p the tape. Then STOP THE TAPE AND SLIDES and study the textliral triangle 



INSTRUCTIONS : 



\ 



6. Restart the audio cass-ette tape . Listen, to the tape and view 
the slldfcs until you are told to stop the tape, go to the table, and observe 
some mull taken from a compQSt pile. O^hen STOP THE TAPE AND SLIDES and study 
the mull on the table. ■ 




INSTRUCTIONS : 

"^^ Restart the audio cassette tape . Listen to the tape and view - 
the slides until reference is made to the soil profile as illustrated on the 
.following page. Then STOP THE TAPE AND SLIDES and study the soil profile and 
all principal horizons. 
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. HYPOTHETICAL SOIL PROFILE AND ALL PRINCIPAL HORIZONS . 



4^ 



ERIC 



THE SOLUM 
by toiMorming proc<Ml#$. 



Th|||^^rizons ar« incorporot^d 
intoth* plow lay«r (Ap) whmn cuHi- 
^ valtd. 



Horizont of maximum biological 
octivlty and •luvlaHon. 
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Horizont of maximum llluviotion i 
ond blocky ttructur* d«vt^opm«nt. ^ 



01 



02 



Ap 



Al 



A2 



A3 



ai 



B2 



Bx 



83 



frth and partially d*cay«d veg«taKy« matter 
D#€ompo««d plant and onimal residues — humus 

Dork-colortd surface mineral horizon with incorporated 
organic matter \ 

light-colored subsurface horizbn which hat hod clay, iron, 
and orgonic matter removed (eluviated) 

Transitional ^ to ( but more like A 

T^nsitional to A but more like B 

Subsoil Of horizon of maximum clay and iron accumulation 



indicated a frogipan which is a compoct, brittle horrzon 
occurring in tome soils and is nearly impervious to woter 
and roots 

Transitionai to. C but more like B 



Unconi^ndoted .mineral horizon wMch may be weothered 
but i}pd beM only slightly influenced by soil-forming^ 



Consolidoted bodrock 



11 




INSTRUCTIONS : ^ ~ ■ 

^« Restart the audio cassette tape. Listen to the tape and view 
the slides until reference is made to Frame then iBTOP.THE TAPE AND SLIDES. 
Anaver the queatlon ih Frame ^ ,on_ aroxy STUDENjj^ RESPONSE SHEET. 

n the slide of an Asian country, why hasn't the soil-worn out? ^ ' 

INSTRUCTIONS : 

9- Restart the audio cassette tape. Listen to the tape and view 
the slides until reference. i>B made to Frame 5'. Then STOP THE TAPE AND SLIDES. 
Answer the . questiott in Frame 5 on your STUDENT RESPONSE S^EET. 

I Frame j/T 

What happens to th« food' w^ if the soil is destroyed? 

INSTRUCTIONS: ' . * 



J 10. Restart the audio cassette tape . Listen to'the tape and ^^view 
the sli'aes until reference is made to Frame b. Then STOP THE TAPE AND SLIDES. 
Answer the questions in Frame 6 on your STUDENT RESPONSE SIfflET. ^ 



[ Frame ^ 



What. has this farmer been doing to his land? 
What does this practice prevent from happening? 

INSTRUCTIONS : 

11. Restart the audio cassette tape . . Listen to the. tape and viev 
the slides untir reference is made to Frame 7. Then STOP THE TAPE AND SLIDES. 
Answer -yje^questions in Frame- 7 on your STUDENT RESPONSE SHJJBT. 

I 

i Frame 7 I ' ' 

What' is this farmer doing ,to his land? 




What does- this practice have to do with aoil conserVatioti? 




INSTRUCTIONS: . " . . 

12. Reat&rt; the audio ^aaa^t.ta t>p g. Listen to the tape auid viev/ 
the slides until reference Is made to Frame 8. Then STOP THE TAPE AND SLIDES. 
Answefr the questions in Frame 8 on your STUDENT RESPONSE SIffiET. 



j Frame 8' 



What is this city farmer doing? ' . , 

What does this' .practice have to do with sofl conservation? 



INSTRUCTIONS : „ ► 

13. Restart the audio oasaette tap e. Listen to the tapfe and viev 
the slide* until rfeferehoe is made to Frame 9^ T!hen STOP THE^TAPE AND SLIDES. 
Answer th^b questions in Frame 9 orj your STUDENT 'RESPONSE SHEET. 



I Frame 9 '] , , 

-What is yiis farmer doing tt) the land? , - 

<What does this -practice have to do vith soil conservation? 




INSTRUCT^tONS : 



• 4 .1^' Resteurt the^»udio cassette tape . Listen to t^ tape emd view' 

the slides until the end of this lesson. Then STOP THE TAPE AND SLipESi 

• . ~ , • ■4' - 



ANSWERS TO QUESTIONS IN STUDY GUIDE 

' v. ■ " • , • 

i FRAME 1 I An»vera 

In the spaces providlsd on your STUDENT RESPONSE SHEET, write the naunea of 
the 16 chemical elements essential for plant growth. 















B 


Boron 


Fe 


Iron 


. Mo 


Molybdenum 


C 


Cjarbon 


H 


Hydrogen 


, N. 


Nitrogen 


Ca 


Calcium 


K 


Potassium 


0 


O^cygen 


91 


Chlorine 


Mg 


Magnesium 


^ p ; 


Phosphorus 


Cu 


CoDPer \ 


Mn 


-Manganese 


s 


Sulfur 










Zn 


Zinc 



i Frame 2 ) Answers 

Write the definition of soil shown on the slide. 

.J 

Soil is the layer on the surface of the earth formed by the 
interaction 'among the rocks of the earth's crust, sunlight, 
the atn^ sphere,. and living organisms. . ' 

FRAME 3 i Answers 

What is the textural namf of soil that contains 20% clay, kO% sand, and ^0% 
silt? . ' 

' - . • ■ , . ' \ <• . ■ 

FRAME U 1 Answers - 

-As shown on the sli(|e of an Asian country, why hasn't the' soil worn out? 

The Asian farmers return the essential plaht nutrients to the 
soil -..and the farmers have prevented the erosion of the soil by 
ter:^acihg. * ' . ' 



What happens to the food web If the soil is deatrbyed? f 

The food web la destroyed. 

1 FRAME 6 I Answers 

Wliat has this farmerjbejwf doin« ^o his land? 

Contour plowing. 

Wliat does this practice prevent from happening? 

Contour plowing prevents erosion and helps retain runoff wate 
' thus making it -available for plant, growth. 

I FRAME T I Answers . ^ 

vniat is this %w?mer doing to his land? 

Fertilizing' the 3611. ^ . ^ " , 

What does this practice have to do with soil conservation? 
This practice adds plant nutrients to the soil. 



I FRAME 8 

What is this city farmer doing? ^ 

Making a compost pile. c 

What does this practice have to do with soil consei^vation? 

The addition of the eon^ost material to the soil supplies" 
plant nutrients and living organisme to the soil and. 
simultaneously improves the texture and structure of the 
soil. 



FRAME 9 Answers 

What is this farmer, doing to the l*nd? 

Tilling the liwid in strips." 
What does this practice have to d6 with Boii conservation? 

This practice maintains the soil's texture and structure. 

IS 



GLOSSARY 



leaching ; the weathering process that is happening when solid eau-tri materials 
are taken into solution. , 

J 

niull : the ehd product formed when plant piaterial is decomposed by living 
organisms in the soil, 

soU : ' the layer on the surface of the earth formed by the interacting among the 
rocks of the earth's crust, sunlight, the atmosphere, and living 
organisms, 

soil hoi^lzon: ja distinctive layer of earth materials thcjf develops within the 
soil profile. ^ . 

soil profile ; a series of horizons comprising the vertical sequence of a soil, 

V 

weathering ; the geological process that breaks '.up the earth's mat\erl€LL8 (in 
sites) by physical and chemlcM reactions. 
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SCRIPT FOR LEARNING CARREL LESSON 
\ 6-12 



SOILS 



ENVIRONMENTAL STUDIES . 
■ . ^ 

A Cooperative Project of the Departqiippt of 
Geological Sciences fuid the Science Educati 
Center. 



THE UNIVERSITY OF TfeXAS AT AUSTIN 



"SOILS" I^«Tnin« Carrel Le»«on 6.12 



Title Blide 



I 



r 



-k. 



J 



Boy eating 
corn 



Yesterday at lunch a mother was heard to remark to her son» 
"Don^t eat that corn, there's soil in itl".^ .Wh«t do you 
think he did? 



Beautiful 
food dishee 



Well» he didn't do what you thinly. Instead he said, 
^. "I know it. Mother/ All food has soil in it." What 
did he mean by that remeo^k? ^ 



Mm Mtlng Into 
A hamburger' 



He meant that whenever you eat food, you are consuming 
a "bit of soil becaufe 13 elements essential for plant 
growth are found in the soil. ^ 



Fe, Ca, P, K. 

S, Mn, B, Cu» 
Zn, Mo, CI, N 



r 



m 



Here you see the symbols of the chemical elements founds in 
soils that ai^ essential for plaint growth • Three ad(liti)^nal 
elements essential for g^rovth are carbon » oxygen » and hydrogen. 
Stop the tape cuid write down the names of these l6 chemical 
elements in Frame 1 of your Study Guide. Stop the tape now. 



J 



Where do the 
plants obtain 
the elements 
used in plant 
growth? 



Think about the role soil plc^^s in plant growth. Soil is 
the interface between non-living , materials (the solid, liquid^ 
and gaseous materials in the earth's crust) and the living 
materials found In plcuits. Plants arfe able to extract 13 
of the elements -listed in Frame 1 from the soil. The three 
elements, C, 0, and H also needed by plants are obtained from 
caurbon dioxide and water. . ^ ^ 



-rr" 



Diagram 



from Scientific 
American, 1950, 
V. 183, No. 1, 
p. 157 



This slide merits eyeful study bec^iuse it summarizes many 
of the reactions thJl tKke place between plants, earth materials, 
and living organisms. The caption^ for this slide points out 
that physical and biologicaLl processes pjirticipate in the life. ^ 
of the soil. In the biological processes, plants remove 
water and various nutrients from the soil and combine t^hem v 
with carbon from the air. The various plant structures, 
u eventually return to the soil and decompose, thus releasing 
nutrients for a new cycle of plant- growth. 
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oomparison of 
poor plant 
gro%rth aifd goo^ 
plant 



Ijnaglne what happens If this cycle is In^arruptfcd by 
destruction of the soil Interface. Poor plant grovth results 
in poor fdod for animals and humans, and Serious problems for 
mankind. That's ^at this program is Tali about — the need ' 
for preservati^gn of our soil. 




Soil Is 
Uhe layer 
on the 
surface of the 
earth formed by 
the Interaction 
among the rocKs^ 

<»f.jthe eartVa 

jcruat , J 

auriiight , the atmo- 
sphere, and living 
oyyanlw iTi ff, 



Here you see a definition of soil. " Write the 
definition in your Simdy Guide in Frame 2. Stop 
the tape, nov. 
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(D 



From Maryland 
Soils book, 
p. 3, Fig, 1 



1 



Another way of dpscrl^ng soil is seen ^n this slide. 
This is a schematic representation of the solid, liquid, 
and gaseous composition of the soil. 
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Textural Tri- 
angle 



Soils can also be described on the basis .of their textural 
characteristics.. For example, if a soil contains 20% clay, 
hO% 8and,^and kO% silt, vhat is the soil's texture class? 
Write your ansver in Frame 3. Stop the tape nov. 




ctural Tri- 
angle vlth^"X" 
at" correct 
location 



If your answer was.lotam, you are correct. To see and feel - 
some soil tSxtures firsji-hand, go to the table and observe 
the soil saJhples. Feel and even taste minute qiuantltlbs of 
these samples as you look at them. Also, this is a good time 
to have the Proctor explain the textural triangle if you 
didn't get the *x;orrect an^r in Frame 3. Stop the tape nov. 



13 



Welcome Back 



"I r 



Now, we'll taJie a look at some of the organiems that 
make their home in the soil. We can't show all of the 
organisms, but a fev will suffice. 



\ 



Wood 
Louse 



%lere'8 a wood louse — you call it a ^w bug, 



Nematode 



A predatory nematode. 
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Cara^ld beetle 



A 8maQ.l carabl4 beetle.. 



. A; 
1 ' 



). 



• 5 



IT ^ 

^arthw^rm 



i- 



An earthworm. 



la 

r; 



'J 



Mites, Scor 
pions Spiders , 
Earwigs ^ p^ar- 
vae 
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Feaien leaf 



There are hundreds of other organises. RQnieiaber» each 
orgaxvlam o«abributes to the making of soil — a substance 
that will support plant growth. If map interferes with 
the work of these organisms soil fertility will decrease. 



) 



Plants themselves help in making soil. The next series of 
pictures shows that happens to a fallen leaf. The end 
product, called "inull," is the result of interAction 
between the leaf and living organisms. 
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Holes in leaveji 
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This slid^. shows a le\f being destroyed by organisms^. 
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Break-up of a 



1 r 



The leaf is acted on by •smaller and smaller organisms — 
such as bacteria — at this stage. ♦ 
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Mull ' 
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The end product — mull — is primarily modified by move- 
ments of soil animalSr through the material making open 
spaces. On the table you iH.ll fiild some mull taken from 
a compost pile. Look it over. Stcgp the tape now. 



f 
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Soil Profile 



What is- the role of weathering in the formation of soil? 
Geologists talk about the soil profile and you see a ejoll 
profile on this slide. Notice the different colored^ layers , 



2U 
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^ Soil Profile 
(vhovel in 
foreijround) 



A soil profile develops because the weathering processea — 
physical and chemical interactions and leachini — break up 
the soil particli^^ and redistribute the material in layei's. 
These layers «ure called horizons. 
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Soli Profile 
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On thf« slide you see & hypothetiHl soil profile. This very 
cooplJ^Ated looking picture is really not that difficult. The 
0 horrion ^contains undecompo^ied and partially decomposed plant 
remains. The 0 horizon is^ near the top of the picture. The 
A Horizon iomedifttely belov contains minerals from the 0 horizon 
and varying amoiints of organic matter. The B horizon (subsoil) 
contains components vashed down from the A -horizon. The C horizon 
contains weathered parent (bedrock) material. The R horizon 
represents the solid unweathered parent material/ -You will find 
a copy of this picture on page k in the Stud^ aZlde. Look at 
it caurefully. Stop thfe tape now. ^ 
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Mature Soil 
Profile 



Soils with well-developed horizons are called mature soils. 



Immature Soil 



, Soils without well-developed horizons are called immature 
soils. Notice the sedimenteu^y layers near the bottom of 
the slide. 



V 
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Book titled, 
ritld Guide on 
Soils ^ 
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The book shown on this slide has a wealth of information 
about soils. It contains several suggestions for the 
field study of soils.. You may check it out from the 
Proctor and try out some of their activities near your 
hone over the weekend. 
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Man scratching 
his head 
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You are probably scratching your h«ad wondering how all 
this relates to our <invlronmental studies course. We'll 
start to explain this by 'adding a time scale for ,the 
development of soils. 
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It all depends 1 1 



How long does it take for-m soil profile to develop? Mature 
soils in some places require hundreds of years under the best 
conditions. However, soil development in some places, like 
ash falls in Hawaii, likppen rapidly. 



\ 
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Havallan plant 
grovth 



Within ten years or less lia^euriant growth tike this can develop 
on ash falls in Hawaii* However, lavA flows in the snote ciixaate 
develop soils very, very sloviy* So ypu see,, "it all depends." 
We know soil can be destroyed in a very short time, and it * - 
is the destruction of soil that man must prevent • 



^ I 
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Slide titled 
"Sick Soli" 



V 



Our environmental stojpy concerns what ha^jtwis when man u«es 
soil both cori^fectly and Incorrectly. ' 
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Japaneae 

fieldB 



Here's a picture in tua Asian country showing Wow man 
farma th© lamd to raise plants for food. How long do 
you think this soil has been producing plant growth for 
food? ' 



3,OOQ--l4,000 
y«ara 
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If you guessed this length of time, youli^'pretty good. 
In many parts of Asia, th^ people have been tilling the • 
same soil for generations. For s6me reason,, it hasn't aeetoed 
to wear out — how come? Write your answer in Frame h. 
Stop the tape now. ' - .' 
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Picture showing 
•fei»tllizijig 
operation ^ 



You're right — the farmers have returned to the soil the 
plant nutrients that we mentioned earli«r,'and ttte Asl'an farmers' 
prevented the erosion of the soil by terracing. Clearly, this ^ 
shows that somer soils are a renewable natural resource. 
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Shot of poor 
farming 
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Here's a picture J;j*«n in another part of the woi'ld. Apparently 
this farmer forgot \o do something/that -the Asian farmer 
remembered, jprovlding careful -andyloving attention for the soil.' 
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Ecology of a 
balance of .soil 
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• p — JOrganiams 

f«|^Soil \ 
f /Fertility \ 

Texture f> ^^ructu re 

r 



Let's see vljiat the^ fanner in America^orgot to do because 
there are other characteristics of soil that affects its 
feirtllity besides the replacement of plant nutrients. 

r 



Soil fertility is influenced by the i^l*8 texture, structure, 
and its living components • Anyi^hing that man does to change 
the fertility of the soil effects his life style — he eats well 
and remains in the same etrea, or he may starve, or he may have * 
to move, to anpther area. V^e^ll return to these ideas in a 
moment. ^ 
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Miotic 
Pyramid 



First study this slide tareful^y. This is a special case — 
the grassland food web. Whaf happens to the food veb if the 
soil Is destroyed? Write your answer in Frame 5. Stop the 
tape now. ' 



ko 
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Hxinger shot of 
children" ' 



You're right — ^the food veb cem no longer exist. Man, whose 
life depends on t hi a food veb^ is in serious troi^ible. Let's 
return to*^ our discussion of . ♦ . ' 
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Soli fertility 
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Constant turn- 
over of nutrifltntfc 



Under natural undisturbed conditions, there is a constant 
. turnover of nutrients in the soil. With the advent of 
civilization, man began to interfere in the turnover process. 
Less nutrients were returned to the soil and erosion of some 
soils Increased. ' ^ 



fr 



U3r 



Where has all 

the soil gone? 



Also, overgrazing and removal of plant growth change the 
texture, structure, and living organisms found in the 'soil. . 
The food web is broker^ or inhibited. 



Cllmtte 



\ 

Some of you are probably thinking that climatii change is 
a major factor affecting soil fertility. Climates do change 
through time. However, one of the major factors in regional 
climatic . change is the change tl\at taliea^ plaoerirtien' maa. - 
jjempvet the plant growth, by any of several means , to expose 
the soil. 
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Dust Bowl shot 



For e^CM^le, In the 1930 this vaa a cosmon 
Colorado, Kansas , .Oklahoma, and Vest Texas* 
condition hasn't been solved even todey, 
a scene like this in y9ur lifetime? 
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sight in 
This 
you see 
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Soil 
Conservation 



Thij^ leads us directly into the final point of this lesson ■ 
what are some examples of good soil conservation practices? 
You will be shown foUr different farming jscenes.» After 
studying each, scene, you are to write down the farming 
practice that is being carried on in the spape provided in 
the Study Guide. \ 
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Contour plov-- 
ing shot 



What has .i^hls farmer been doing to his land? What does 
practice prevent from happening? Write your answers in 
Frame 6. Stop the tape nov. 



this 



Contour plovlng 
and terracing 
to prevent 
troal6i)i 



la this the anaver you vrote down? 
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Fertilizing 
, sketch 



What la this farmer doing to his land? What doea thia 
practice have to do vlth soil oonservationT Write yo\ir 
ansver in Fyame 7. Stop the tape nov. 
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Returning plant 
nutrients to 
the soil 



Is this the ansver you wrote dovn? 



Compost pile 



What is this city farmer dding? What does this practice have 
to do vlth soil conservation? Write your ansvers in Frame 8. 
Stop the tape nov. 
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Making a compost 
pile 



la this the ansver you vrote dovn? Composting, is a way of 
jeturnltig both plant nutrients tod living or^amiams to the. 
soi-1 to Improve 'soil fertility. 
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Diagram of 
tilled strips h 
undleturbecl aoil 
between strips^ 



What is thin farmer doing to the land? What does this 
picture have to do vlth soil c^>nservationt Write your 
answers in Frame 9. Stop the tape nov. 



JTilli^^ 

the land^n 
strips to Wain- 
tain the soil's 
j structure, tex- 
f ture , & reten-' 
tion of 




Is this the answer you wrote down? -Rather than disturbing the 
vchPle field, the farmer only tills the land in rstrips wher« 
the plants will grow. This practice helps mainta^in the soil's 
structure ^ texture , and ret^tion of water as much as possible. 
The fanfaer also rotaters his plants from year to year. 
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Let's review 



Before ending this program on soils, we should review some 
of the important points. 
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Fertill«lng 
scene 



i ■ 



First, most soils represent a renewable resource provided that 
we resupply the soil with minarals essential to plant growth. 
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Ant bed 
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V« do riot destroy ,tfle soil organltms. 
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Immature soil 



We do not destroy the soil textixre, 
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Picture of 
erosion 



We protect the soil from erosion. 



^ 
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Mtadov bting 
aprti7«d 



We do not pollute the soil vith herbicides or IHSecticides. 
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VegetAble and 
frlilt counter 
in ftor^ 



Our aufvlval depends upon obt«.lnlng food grown in the soil. 
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Beautiful 
countryside 
•scene 



Fertile soil — one of man's most precious resources 
is dependent upon man's interactions with nature.' 



Another covmtry*' 
side shot 



We hope you will want to learn more about good soil 
conservation practices. One way to do this is to 
check out the Field Guide to Soils from the. proctor. 
Another way is to look for good soil conservmtion 
practices in the area in vhich you live. We hope 
you find many examples of good soil conservation. 



Th« End of this 
Lesson 



r 



33 



r 



( 



LESSON 6.12.' SOILS 



STUDENT RESPONSE SHEETS 
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Name 

I Date 



LESSON 6.12: SOILS 
STUDENT RESPONSE SHEEf 



I Fr»ni^ ll In the 8^)ace8 provided on your Studant Response Sheet, vrite the names, 
of 16 chemlcai, elements esa^uitial for pleuit growth. 



I Frame 2 1 Write the definition of soil shown on the slide. , 



I Frame 3 I .What is the textural name of soil that et5ntains 20% ciay, hO% sand, 
and kO% silt? ^ 




i Frame h~] As shown on the slide of an Asian country, why hasn't the soil worn out? 



I Frwa« 5 i vmat happens to the food- web if the soil i? destroyed? 



Name , 

Date ^ 



( ' 

3S0N 6. .12: 



les^n 6. .12: soils 
studeKt response sheet 



i Frame 6"] 

* What has thj.s farmer been doing to his lamd? 
What does this practice prevent from happening? 



What is this faurmer doing to his land? 

What does this practice have to do with soil conservation? 



I Fr ame 8l 

What' is this city farmer doing? 

f 

What does this practice have to do with soil* conservation? 




^What is this farmer doing to i;he land? 



WJjj^t does this practice have to do with soil conservation? 
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